Experimental Section
were purchased from Sigma-Aldrich and used as received. Iron(III) oxide was purchased from Sigma-Aldrich. All other reagents were purified by common purification procedures. LED strips (380 nm) were bought from elemental led (www.elementalled.com). Polymerization reactions by LED irradiation were placed next to the 380 nm lights under vigorous stirring while cooling with compressed air (the light intensity: 0.62 μW/cm 2 ).
Characterizations.
1 H-NMR and 13 C-NMR spectra were recorded with a Bruker DPX-400 (400 MHz), using deuterated trifluoroacetic acid and CDCl 3 as solvents, and tetramethyl-silane 
Synthesis of bi-functional ligands as the metal-free ATRP initiators 2, 3
In order to synthesize bi-functional ligands as the metal-free ATRP initiators, the hydroxyl group of 12-hydroxydodecanoic acid was modified by the reaction between the hydroxyl group and 2-bromophenylacetyl bromide (Scheme S1). The typical process as follows: Anhydrous 12-hydroxydodecanoic acid (6 mmol) was dissolved in 60 mL anhydrous 1-methyl-2-pyrrolidione (NMP) and cooled to 0 o C. 2-Bromophenylacetyl bromide (40mL) was then added dropwise to the β-CD solution with magnetic stirring. The reaction temperature was maintained at 0 o C for 2 h and then slowly increased to ambient temperature, after which the reaction was allowed to continue for 24 h. The brown solution obtained was concentrated by vacuum distillation. The resulting product was diluted with 100 mL dichloromethane, and then 
Preparation of the iron-carboxylate complex with the metal-free ATRP initiating sites
The iron-carboxylate complex with the metal-free ATRP initiating sites was prepared by reacting iron(III) oxide and bi-functional ligands for the precursors of Fig.1) . b 380 nm LED irradiation time at room temperature. c Thickness of PMMA shell determined by TEM.
